Stimulation of adrenal mitochondrial cholesterol side-chain cleavage by GTP, steroidogenesis activator polypeptide (SAP), and sterol carrier protein2. GTP and SAP act synergistically.
Several factors are known to stimulate cholesterol side-chain cleavage in isolated adrenal mitochondria, including steroidogenesis activator polypeptide (SAP), GTP, and sterol carrier protein2 (SCP2). All of these reportedly function at the level of the translocation of cholesterol to the inner membrane wherein side-chain cleavage to form pregnenolone occurs. We have investigated the activating effects of these factors alone and in combination. Under conditions where exogenous cholesterol is provided and multiple turnovers of a transport system are required, GTP stimulated steroidogenesis in isolated mitochondria and in adrenal homogenates, and this effect was enhanced by a GTP regenerating system. SAP alone had little effect under these conditions, but synergized with GTP to stimulate cholesterol metabolism. A truncated SAP analog and a variant from the C terminus of the minor heat-shock protein GRP78 had similar effects, but an unrelated peptide had no effect. GTP stimulated side-chain cleavage with the same EC50 in both resting mitochondria (from dexamethasone-treated rats) and in activated mitochondria (from ether-treated rats), but SAP effects were most apparent in resting mitochondria. In contrast, SCP2 stimulation was additive with other factors, suggesting an independent mechanism of action. While the data are consistent with biological roles for these factors, the relatively small magnitude of the in vitro effects may indicate that cell disruption and mitochondrial isolation disrupt important structural or other features which are necessary for the full expression of the steroidogenic response.